Filling the gap of intracellular dephosphorylation in the Plasmodium falciparum vitamin B1 biosynthesis.
Thiamine pyrophosphate (TPP), the active form of vitamin B1, is an essential cofactor for several enzymes. Humans depend exclusively on the uptake of vitamin B1, whereas bacteria, plants, fungi and the malaria parasite Plasmodium falciparum are able to synthesise thiamine monophosphate (TMP) de novo. TMP has to be dephosphorylated prior to pyrophosphorylation in order to obtain TPP. In P. falciparum the phosphatase capable to catalyse this reaction has been identified by analysis of the substrate specificity. The recombinant enzyme accepts beside vitamin B1 also nucleotides, phosphorylated sugars and the B6 vitamer pyridoxal 5'-phosphate. Vitamin B1 biosynthesis is known to occur in the cytosol. The cytosolic localisation of this phosphatase was verified by transfection of a GFP chimera construct. Stage specific Northern blot analysis of the phosphatase clearly identified an expression profile throughout the entire erythrocytic life cycle of P. falciparum and thereby emphasises the importance of dephosphorylation reactions within the malaria parasite.